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1 Introduction
In last meeting, the evaluation on the enhanced mobility between HNB and macro network is carried out in [1]. Both SHO and enhanced SRNS relocation between HNB and Marco are included in the scope in R11SID to decrease call drops and provide better experience for the users. In this paper, the solution for the enhance mobility between HNB and Marco is discussed.
2 Discussion
Considering the huge cost of frequency resource and the deployment scale of HNB, co-channel deployment of the HNB and macro network is a common case. The interference becomes the biggest issue in this case. And better experience for the users is always the key requirement. The frequent indoor and outdoor change will cause frequent handover between HNB and Marco. SHO significantly decreases the ratio of call drops and improves the user experience in UMTS network. Also the enhanced SRNS relocation between HNB and macro network can reduce the signalling load of the core network and shorten the handover. 
Both SHO and enhanced SRNS relocation supporting will require the presence of a direct interface between HNB and Marco. There are two possible ways to implement the interface between HNB and RNC: a direct interface between HNB and RNC; or an interface between HNB and RNC through HNB-GW.

· A Direct interface between HNB and RNC
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Figure 1 A direct interface between HNB and RNC.
This architecture has many problems:
· The number of the HNB in a macro cell is large. When a HNB powers on, the RNC has to handle the interface establishment or destroy, which is a big change for Marco. 
·   The transport layer of the HNB and RNC are different: ATM option is not available in HNB aspect, which may need some update on transport layer for existing RNCs.
As Marco RNC has successfully deployed, it is better to minimize the impacts on Marco for the enhancements. Then the direct interface option should not be considered.
· An Interface between HNB and RNC through HNB-GW

In R10, a direct interface between HNBs is introduced to support soft handover and enhanced mobility between HNBs. The GW proxy solution is one of the options of the direct interface. It seems easy to extend this solution to support enhancement motility between HNB and macro network. The Iur interface can be reused between HNB-GW and RNC.
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Figure 2 An Interface between HNB and RNC through HNB-GW
The solution is designed to insure the minimization impacts on macro for the enhancements and the RNC only see the HNB-GW as a normal RNC. The detail solution is listed below:

· Architecture
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Figure 3 HNB and RNC access network reference model
And all the HNB share the same RNC ID if they connect to the same GW. The HNB-GW is a virtual RNC from the marco RNC point of view. The HNB connecting to the HNB-GW looks like one cell controlled by the virtual RNC ”HNB-GW”. The Iur interface between HNB-GW and RNC is established in advance like the Iur interface between RNCs. 
· Protocol Stack 
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Figure 4 the protocol stack of the direct interface between HNB and RNC through HNB-GW
The HNB-GW shall do some special treatment for the messages transferring between the HNB and the RNC.

There are two kinds of RNSAP messages: connection oriented messages and connectionless messages.

If the RNSAP messages are connection oriented, the HNB-GW only route these messages without extra handling, which will connect the two tunnels for the UE: the signalling connection between HNB and HNB-GW via RNA, and the signalling connection between HNB-GW and RNC via SCCP signalling connection. The HNB-GW has to associate the S-RNTI, D-RNTI, SCCP connection ID and the context ID for a UE.
If the RNSAP messages are connectionless messages, the HNB-GW should terminate the procedure..
In the direct interface establishment procedure, the procedure is similar with the Iurh interface through HNB-GW establishment: there are two steps to establish the direct interface: the Iur interface establishment by configuration as Marco, and the Iurh established between HNB and HNB-GW (may need some update on current specification). The impact on the RNC is minimized.

· Soft handover procedure

When the HNB is the SRNC, the SHO procedure is the same as it between two RNC except that the HNB-GW shall transfer the messages between Iurh and Iur. When the RNC is the SRNC, an access control procedure shall be added in the SHO procedure to verify that the UE has the right to access the target HNB cell.
· SRNS relocation procedure
This procedure shall be CN involved, because the charge policy in HNB cell and macro cell is different. The handover procedure using enhanced relocation is the same as macro when UE moves from HNB cell to the macro cell. But when UE moves from the macro cell to a HNB cell, an access control procedure is also necessary.
3 Conclusion

Considering the discussion above, it is proposed:
Proposal: To capture the section 2 in [2] for further pros and cons discussion on solutions.
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